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PREFACE _ 


This notebook contains the reference material and programming 
exercises used for the Computer Aided Drafting Summer Institute at 


Miami-Dade Junior College, July 10-28, 1967. 


The exercises are to be programmed for execution on the IBM System 
1620 with an on-line 1627 plotter. The exercises provide a medium for 


covering and enforcing the subject material. 


Each participant in the Summer Institute will receive the programmed 
solutions for the 1620 and the output from the 1627 for the exercises in 
this notebook. The programs are not necessarily the most efficient and 
practical solutions to the exercises. These programs attempt to include 
only that portion of the subject material familiar to the participant and in 


sequence with the class lecture. 


Bruce L. DeSautel 


PARTICIPANTS 


STATE | SCHOOL OF CITY 
ALABAMA 
Skinnes W. L. Yancey State Junior College - Bay Minette 
CALIFORNTA . 
Auerbach Sacramento City College + + Sacramento 
Gerevas Napa Junior College - Vallejo 
Gonzalez Glendale College - Glendale 
James Fullerton Junior College . Fullerton 
McVicar Laney College Oakland 
Peck American River College ' Sacramento 
CONNECTICUT : 
Bradshaw Hartford State Technical Institute Hartford 
. ‘ ; 
FLORIDA | i 
Feldman Hialeah High School Miami 
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Marks Highland Junior College Freeport 


TO}. 
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Druart Des Moines Technical High School Des Moincs 


MAINE 
Libby _ Portland High School Portland 
Vassar Central Meine Yocational Technical Institute Auburn 


MASSACHUSETTS 
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Levesque Taunton High School Taunton 


E dmaderendl 


Steen Duluth Area Institute of Technology Duluth 


NEW_YORK 


Grossman Alex Hamilton Voe & Tech High School Queens 
Nueller New York City Community College Brooklyn 
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Isbell Lorraine County Coumunity College Elyria 


Rutledge _ Area Vocational-Technical Center Duncan 
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Stafford Rhode Island Junior College Providence 
Zannini . Roger Williams Junior College Providence 
TEXAS 

Bennett Kilgore College Kilgore 
Potter Henderson County Junior College Athens 

UTAH 

Schnirel Utah Technical College Salt Lake City 
VERMONT 

Given Rutland Senior High School Rutland 
WASHINGTON 

Putas Lower Columbia College Longview 
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1967 SUMMER INSTITUTE 
SCHEDULE 


TOPIC LECTURER KOUM 

MUNDAY JULY 10, 1967 
8e00—- 9200 AeMe REGISTRATION 3101 
9200-10230 AeMe PRESIDING DRe Ge MEHALLIS 311 


DIRECTOR, DIV. CF 
TECH. VOC. AND SEMI- 
PROFESSIONAL STUDIES 


WELCOME MRe A GARNER 
VICE PRESIDENT 
FACILITIES MRe Te KOSCHLER 
VICE PRESIDENT 
FLORIDA GREETING MRe Re CALDWELL 
STATE DEPT. UF ED. 
INSTITUTE FORMAT MR. Ae MORPHONIOS 


INSTITUTE COORDINATOR 


10630-10645 AeMe COFFEE BREAK 


10645-12200 AeMe TOUR OF MIAMI-DADE 


JUNIOR COLLEGE 


MRe Ae MORPHON IOS 
MRee We TRAVERS 


12.00- 1-00 PeMe LUNCH 


1.00—- 4230 PM. INTROs DATA PROCESS. MRe Be DESAUTEL 1155 
of De ah a ake 2 a aE aK ae a Ea aK ae a ae at a8 ak a a 24 2. at a4 2 9c 2K aK a aK A ak a a a 2 a a a a 2K a Ea he ae ae ae a a aI Ne fe 2H ak a ae ee a ae he AE Ie 9k 


TUESDAY JULY lls 1967 
BeQQeLOeO0 AeMe DRAFTING LANGUAGE MRe Be DESAUTEL 1195 
10200-122¢00 AeMe LABORATORY», GROUP A ASSISTANTS 1164 
LABORATORY, GROUP B ASSISTANTS 1155 

12¢00— 1200 PeMe LUNCH 
1-00— 2200) PeMe DRAFTING LANGUAGE MRe Be DOESAUTEL 1155 
2e00- 4.00 PeMe LABORATORY, GROUP A ASSISTANTS 1155 
LABORATORY», GROUP B ASSISTANTS 1164 
4.00~ 4.30 PM. OPEN LABORATORY ASSISTANTS 1164 
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WEDNESDAY JULY 12+ 1967 


8e00—-10-00 AoMe DRAFTING LANGUAGE MRe Be DESAUTEL 1155 
10-00-12-00 AeMe LABORATORY, GROUP A ASSISTANTS 1164 
LABORATORY» GROUP B ASSISTANTS }155 


12-00- 1-00 PeMe LUNCH 


1-00— 200 PeMe AIDS PROJECT . MR. Ce SMITH 3301 
IBM SYSTEMS ENGINFER 
MIAMI, FLORIDA 


2e00- 4200 PeMe LABORATORY» GROUP A ASSISTANTS 1155 
LABORATORY» GROUP B ASSISTANTS 1164 
4.00- 4630 PeoMe OPEN LABORATORY ASSISTANTS 1164 
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THURSDAY JULY 13, 1967 


8-00-1000 AeMe DRAFTING LANGUAGE MRe Be DESAUTEL 1155 
1000-12-00 AM. LABORATORY, GROUP A ASSISTANTS 1164 


LABORATORY, GROUP B ASSISTANTS 1155 


12-00- 1-00 PeMe LUNCH 


1600—- 4630 PeMe FIELD TRIP MRe Me MC HUGH 
MILGO ELECTRONIC CORP. PERSONNEL MANAGER 
MIAMI, FLORIDA MRe He THORSEN 


MARKETING MANAGER 


AUTOMATED BUILDING COMP. MRe O. KARSH 
MIAMI, FLORIDA COMPUTER SYSTEMS ENGR. 
se ae ae a 2a of ea SK aK ae a a aR cae a ag a ak RC ae ac 3K aR fe 21 24 2 ae 2 a fe a] a4 24 ea aK a a a 2 OR A a 2 ae 2 2 fe a ae 2k a i a a a ee ae AE 9 9 e 


FRIDAY JULY 14, 1967 

8e00- 9200 AoMe DRAFTING LANGUAGE MRe Be NESAUTEL 1155 

9200-10230 AeMe ENGRe DATA MANAGEMENT MR. Ae LFGO ADL 
THE MARTIN COMPANY 
ORLANDO, FLORIDA 

10630-12200 PeM.e DRAFTING LANGUAGE MR. Be DESAUTEL 1155 


12-00- 1-00 PeMe LUNCH 
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1-00- 4-00 PeMe 
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4.00- 4630 PeoMe LABORATORY» GROUP A 
LABORATORY» GROUP B 

SECOND WEE K 

MONDAY JULY 17, 1967 


8200-10-00 AeMe 


10600-12200 AeoMe 


12-00- 1-00 PeMe 
1-00- 2200 PeMe 


2e00- 4-00 PeMe 


4.00- 4230 PeMe 
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TUESDAY JULY 18% 


8200-10-00 AoMs 


10-00-1200 AeMe 


12-00- 1-00 PeoMe 


1-00- 2200 PM. 


2e00- 4.00 P oMe 


4.00- 4230 PeoMe 


TOPIC 


GRAPHIC SCIENCE 


DRAFTING LANGUAGE 


GROUP 
GROUP 


LABORATORY » 
LABORATORY» 


LUNCH 
DRAFTING LANGUAGE 


GROUP 
GROUP 


LABORATORY» 
LABORATORY » 


OPEN LABORATORY 


1967 
DRAFTING LANGUAGE 


GROUP 
GROUP 


LABORATORY» 
LABORATORY » 


LUNCH 
DRAFTING LANGUAGE 


GROUP 
GROUP 


LABORATORY » 
LABORATORY» 


OPEN LABORATORY 


LECTURER 

MRe Ne MICHELSON 
SPECIAL REP. 

IBM CORPORATION 
POUGHKEEPSIE, NeVe 


ASSISTANTS 
ASSISTANTS 


MRe Be DESAUTEL 


ASSISTANTS 
ASSISTANTS 


MRe Be DFSAUTEL 


ASSISTANTS 
ASSISTANTS 


ASSISTANTS 


MRe Be DESAUTEL 


ASSISTANTS 
ASSISTANTS 


MRe Be DESAUTEL 
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WEDNESDAY JULY 19% 
8-00-10-00 AeMe 


10600-12200 AeMe 


12e00- 1-00 PeMe 


1967 
DRAFTING LANGUAGE 


LABORATORY » 
LABORATORY» 


LUNCH 


GROUP A 
GROUP B 


MR. Be DESAUTEL 


ASSISTANTS 
ASSISTANTS 


1155 


TOPIC LECTURFR fC atgtA 


1600- 2030 PeMe STROMBERG-CARLSON MRe De LANDRY 410] 
CORPORATION DISTRICT MANAGER 
MRe Je PIRKLF 
SYSTEM REPe 


2030- 430 PeMe LABORATORY, GROUP A ASSISTANTS 1155 
LABORATORY, GROUP B ASSISTANTS )164 
sh ee afc ae a a 2 fc a 6 a fC a ae ae ae a a 2K aK ae aR ae ae ak a ae ae a 28 2 a 24 a a 22 a a a ae ae 2 2 a A a a ae ea ae aR aR a ae ak a ae EE OE a aK aK 


THURSDAY JULY 20,7 1967 


8200-10-00 AeMe DRAFTING LANGUAGE MRe Be DESAUTEL 1155 
10-00-1200 AoMe LABORATORY»? GROUP A ASSISTANTS 1164 
LABORATORY» GROUP B ASSISTANTS 1155 


12e00- 1.00 PeMe LUNCH 


1-00- 2-00 PoMe DRAFTING LANGUAGE MRe Be DESAUTEL 1155 
2e00- 4-00 PeMe LABORATORY» GROUP A ASSISTANTS 1155 
LABORATORY, GROUP B ASSISTANTS 1164 
4e00- 4630 PeMe OPEN LABORATORY ASSISTANTS 1164 
aie ie ae a a afc ak aft 2 aft 8 ae 2c ai 2 i ae 4c ai 2 2 a ae 3 aK aK ate aie ae aye af ac afc a8 8 ak a aK ok 28 ak a ae a at ae ake ae ae ae oe ake ak a ake aft ae ae ak age ai ai ak ai aie eae 2 2c ase ae 
FRIDAY JULY 21, 1967 . 
8e00-10-00 AeMe REVIEW OF DRAFTING LANGe MRe Be DESAUTEL 1155 
10-00— 2-00 PeMe OPEN LABORATORY ASSISTANTS 1164 


12¢00—- 1200 PeMe LUNCH 


1e00— 4030 PeoMe FIELD TRIP DRe Fe SMITH 
INSTe OF MARINE SCIENCE DIRECTOR 
UNIVERSITY OF MIAMI MRe De SHAFFFR 


MANAGER COMP. CENTER 
sk ae 2 fe af ae at Ft Sa ke Fe ee ak af a a ae a aK a it ak Fe aR SK aK a ae a a a a a ak 2K 2K a a a a ak 2k 2 a a a ea Cae ae 2 2K 2k 2K OA BE 2 DH ea 


THIRD WEE K 


MONDAY JULY 24, 1967 
8200-11-00 AoMe LECTURE NUMERIC CONTROL MR. Je CORBIN 1155 
11200-12200 AoMe COMPUDYNE CORPORATION MRe Je SMITH 3101 


DIST. SALES ENGR. 
HATBORO, PAe 


12-00— 1-00 PeMe LUNCH 


TOPIC l.FC TURFR ROIUM 
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TUESDAY JULY 25, 1967 
8e00—-12200 AeMe LECTURE NUMFRIC CONTROL MRe Ae PFIH 1155 
12-00- 1-00 PeMe LUNCH 


1¢00- 4630 AeMe LECTURE COGO MRe Be DFSAUTEL 1755 
SHEN af ae ae af a1 ae at aK 2k a8 at aK aK ak ie 2 aK aK ak Ha a a ak ae 2k 28 aK ae ae a a ak ee ak ae aK ae ai 9K A aK a aK OK A he a8 ae aE a ae a aK ae 2K 2 5 a AC ae 2 Be a HEE ie 


WEDNESDAY JULY 26, 1967 


8200-10-00 AeMe LECTURE COGO MRe Be DESAUTEL 1155 
1000-12-00 AeMe LABORATORY, GROUP A ASSISTANTS L1H4 
LABORATORY» GROUP B ASSISTANTS 1155 


12¢00- 1-600 PeMe LUNCH 


1-00—- 200 PeMe LECTURE COGO MRe Be DFSAUTEL 1155 
2e00— 4.600 PeMe LABORATORY, GROUP A ASSISTANTS 1155 

LABORATORY: GROUP A ASSISTANTS 1144 
4e00~ 4230 PeMe OPEN LABORATORY ASSISTANTS L144 


oh 3H e238 3 a1 2 ICR aR a aI OR 2K ae ae a 2K of a ae 2 ke ae 2 af a ke aK ae ak 2K aR a 2k ak af a 2k a af a aK ae a ae a 2 a ae ak a aca ae 2K ak aK i a aK a ake ae a a 


THURSDAY JULY 279 1967 


Be00—-10600 AeMe LECTURE COGO MRe Be DESAUTEL. 1155 
10200-12200 AeMe LABORATORY», GROUP A ASSISTANTS 1164 
LABORATORYs GROUP B ASSISTANTS 1155 


12-00- 1-00 PeMe LUNCH 


1.00- 2200 PeMe LECTURE COGO MRe Be DESAUTEL 1155 
2.00= 4e00 PeMe LABORATORY, GROUP A ASSISTANTS 1155 
LABORATORY» GROUP B ASSISTANTS 1144 
4e00~ 4030 PeMe OPEN LABNRATORY ASSISTANTS 1164 
she fe ake she ae fe ake afc a aff ai ae oe af ae ak aK ok of ak ake ak a af af ae of ak ok aft a af ok a ac oe afc at ae fe a4 ae a ae 228 aK 2 ae ae a 28 aie i a ak 2 aK 2ic aC a a a aE 9 a a ee 
FRIDAY JULY 28) 1967 
Be00-10+00 AeMe LECTURE COGO MRe Be DESAUTEL 1155 
10000-12600 AeMe OPEN LABORATORY ASSISTANTS 1164 
12.00= 1030 PeMe PRESIDENTS LUNCHEON DRe Pe MASIKN 1324 


PRESIDENT 


b 


| TOPIC LECTURER ROOM 


12¢30- 4630 PeMe SUMMER INSTITUTE REVIEW MRe Be DESAUTEL 1155 


NOTES» 


Le ASSISTANTS MRe Le ROSE 
MRe Re MACFARLANE 


MRe We THOMPSON 


2 ROOM 1164-I1BM SYSTEM 1620 
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1967 SUMMER INST 
LABORATORY ASSIGNMENTS 


NAME 


AMEND 
ANDERSON 
AVERBACH 
BENNETT 
BRADSHAW 
DRUART 
FEIL.BMAN 
GEREVAS 
GIVEN 
GONZALEZ 
GRAVES 
GREEN 
GROSSMAN 
ISBELL 
JAMES 
LEVESQUE 
LIBBY 
MARKS 

MC QUAY 
MC VICAR 
MUELLER 
MYERS 
PAPPAS 
PECK 
POTTER 
PUTAS 
ROSS 
RUTLEDGE 
SCHNIREL 
SKINNER 
STAFFORD 
STEELE 
STEEN 
STEWART 
VASSER 
ZANNINI 
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1967 SUMMER INSTITUTE 
LABORATORY ASSIGNMENTS 


NAME GROUP TEAM 


AMEND 
ANDERSON 
AUERBACH 
BENNETT 
BRADSHAW 
DRUART 
FELDMAN 
GEREVAS 
GIVEN 
GONZALEZ 
GRAVES 
GREEN 
GROSSMAN 
ISBELL 
JAMES 
LEVESQUE 
LIBBY 
MARKS 
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1967 SUMMER INSTITUTE 
SUBJECT MATERIAL FOR LABORATORY LECTURES” 


LABORATORY LECTURE 1 


Ae HARDWARE CONTAINED IN THE SYSTEM 1620 LABORATORY 
le 1620 CENTRAL PROCESSING UNIT AND CONSOLE 
2¢ 1623 CORE STORAGE 
3e 1627 PLOTTER 
4e 1311 DISC STORAGE 
5e 1622 CARD READ PUNCH 
6- 1443 PRINTER 
7e 026 CARD PUNCH 


Bs PRINCIPLES OF STORED PROGRAM OPERATION 
le STORAGE AND RETRIEVAL OF DATA 
2e PROGRAMS-A SPECIAL KIND OF DATA 


Ce LANGUAGES IN WHICH PROGRAMS ARE WRITTEN 
le MACHINE OR OBJECT LANGUAGE 
2e ASSEMBLY LANGUAGE 
3- FORTRAN 
4. DRAFTING LANGUAGE 
5- COGO 


De DEMONSTRATION 
le A MACHINE LANGUAGE DRAWING USING THE PLOTTER 
2¢ A FORTRAN-II PROGRAM 
3e A DRAFTING LANGUAGE PROGRAM 


LABORATORY LECTURE 2 


Ae OPERATION OF THE 026 PRINTING CARD PUNCH 
le ALPHABETIC MODE 
Ze NUMERIC MODE 
3e CARD CONTROL 


Be OPERATION OF THE 1620 CONSOLE 
le MANUAL AND AUTOMATIC MODES 
2e START AND STOP KEYS 
3e SIGNAL LIGHTS 
40 INPUT AND QUTPUT FROM THE CONSOLE TYPEWRITER 


Ce OPERATION OF THE 1622 READER 
le INSERTION OF PUNCHED CARDS 
2e LOADING A PROGRAM 
3e USE OF THE START BUTTON 
4 NONPROCESS RUNOUT 
5- READER LIGHTS 


De OPERATION OF THE 1443 PRINTER 
le START AND STOP KEYS 
2 CARRIAGE CONTROL 


(€) 
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Es OPERATION OF THE 1627 PLOTTER 

le RAISING AND LOWERING THE DRAWING PEN 

2. MOVEMENT OF THE PEN AND DRUM DURING DRAWING 
3. GROSS AND FINE ADJUSTMENT OF THE PEN POSITION 
4e PLACING AND REMOVAL OF PAPER FOR DRAWINGS 


Fe 
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FUNCTION OF THE 1311 DISC UNIT 
le RANDOM ACCESS STORAGE 
2e INTERMEDIATE STORAGE 


OC. 
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IV 


VI 


VII 


1967 SUMMER INSTITUTE 
SUBJECT MATERIAL FOR DRAFTING LANGUAGE 


INTRODUCTION 
ORIENTATION 


Ae CLASS OUTLINE 
Be STUDENT NOTEBOOKS 
Ce LABORATORIES 


INTRODUCTION TO DATA PROCESSING 


Ae HISTORY 
Be EVOLUTION OF COMPUTERS 
Ce 1620 MACHINE LANGUAGE 
le INSTRUCTIONS 
2-e ADDRESSES 
3e LOGIC 
4e ARITHMETIC 
De PRODUCING A PROGRAM 


PROCEDURE FOR PRODUCING A PROGRAM 
DRAFTING LANGUAGE PROCESSORS 


Ae COMPILER 
Be PART PROCESSOR 
Ce DRAWING PROCESSOR 


PARTS OF A DRAFTING LANGUAGE PROGRAM 


Ae GEOMETRIC GROUPS 
1. VIEW 


3e END 
Be GBJECT LINES 
Ce DRAWING STATEMENTS 
le SCALE 
2e ORIGIN 
3e DRAW 


LANGUAGE FORMAT AND COUING 


Ae |.ANGUAGE WORDS 
1e MAJOR 
2e MODAL 
Be USER-CREATED WORDS 
1. NUMBERS 
2- LABELS 
Co PUNCTUATION 
1e- COMMA 
2e EQUAL 
3e SLASH 
4e PLUS-MINUS 


VIII 


Ix 


XI 


X11 


XIil 


XV 


5e DOLLAR SIGN 
6¢ BLANK 


le MEDIUM 
2e THICK 


POINTS 


Ae INTRODUCTION 
le RECTANGULAR COORDINATES 
20 PPP 


LINES 


Ae INTRODUCTION : 
le POINT TO POINT 
26 RELATIVE DISTANCE } 
3e DISTANCE FROM PPP | 


De LINE CLASSIFICATION 


CIRCLES , 


Ae INTRODUCTION 
le CENTER POINT AND RADIUS 


LINES ( 3 
Ae FROM A POINT AT AN ANGLE TO THE X—AXIS 


LETTERING 


Ae INTRODUCTION 
le ALPHAP 
2e TITLE 
3e LITERALS 


ARC 


Ae INTRODUCTION 
le BETWEEN TWO POINTS 


MACRO 


Ae INTRODUCTION 
le MACRO/ 
2e TERMAC/ 
3e DEFINE PARAMETERS OF A MACRO 
4e CALL 


DIMENSIONING 


Ae INTRODUCTION 
le DIMST 
2e DIMP 
3e MASK 


) 4. DIM 


XVI LINES 


Ae DISTANCE FROM PPP 
Be INTERSECTION OF A LINE AND A CIRCLE 


XVII CIRCLES 


Ae CENTER AND RADIUS OF AN ARC 
Be DEFINED BY THREE POINTS 


XVIII ARC 
Ae FILLETING 
XIX GEOMETRIC FUNCTIONS } 
Ae DXOF | 
Be DYOF 
Ce DIST 


De ATAND 
Ee PARAM 


XX HATCHING 
XXI LOOPING 
XXII ARITHMETIC FUCTIONS 


Ae INTRODUCTION 
le SIND 
2e COSD 
3e ATAND 
4e SQRT 
5e ABS 
6-ALOG 


Il 


IV 


VII 


1967 SUMMER INSTITUTE 
SUBJECT MATERIAL-NUMERIC CONTROL - 


HISTORY AND DEVELOPMENT 


Ae CONCEPTION 
Be DEVELOPMENT 
Ce SIMPLIFICATION 


PRESENT APPLICATIONS OF NUMERIC CONTROL 


Ae PROCESS CONTROLS 
Be APPLICATION TO MACHINE TOOLS 


MANUAL PROGRAMMING 


Ae CODE AND LANGUAGE 
Be POINT TO POINT PROGRAMMING 
Ce CONTINUOUS PATH PROGRAMMING 


LABORATORY WORK 


Ae PROBLEM USING POINT TO POINT PROGRAMMING-PRATT AND 
WHITNEY TAPEOMATIC DRILL 

Be DEMONSTRATION OF CONTINUOUS PATH MILLING OPERATIONS~ 
COMPUDYNE 3 AXIS CONTINUOUS PATH MILLING MACHINE 


SUBJECT MATERIAL-THE COMPUTERS ROLE IN NUMERICAL CONTROL 


INTRODUCTION 


Ae THE PART PROGRAMMER 

Be PROGRAMMING FOR POINT TO POINT POSITIONING 
Ce PROGRAMMING FOR CONTOUR MACHINING 

De PROGRAM CHECKING-TAPE VERIFICATION 

Es PROGRAMMING LANGUAGE 

Fe DESIGN AUTOMATION 


INFORMATION PROCESSING AND STORAGE 
THE AUTOSPOT II SYSTEM 


Ae GENERAL APPLICATION DESCRIPTION 
le SAMPLE PROGRAM 
2e THE AUTOSPOT II LANGUAGE 
3e VOCABULARY AND STATEMENTS 
4. PROCESSOR ORGANIZATION 
Be POINT TO POINT AUTOSPOT II PROGRAMMING 
le DEFINITION STATEMENTS 
2e MACHING STATEMENTS 
3e SPECIAL STATEMENTS 
4e PUNCTUATION 
5 OPERATIONS 


ERIC 


Ce 


6¢ PATTERNS 

Te ROUTINES 

NUMERIC CONTROL LABORATORY 
le PROCESSOR OPERATION 

2e TOOL OPERATION 
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1 COORDINATE TABLE 
III ACCURACY 
IV CODING INSTRUCTIONS 
Ae COMMAND NAME 
Be DATA 


Ce DITTO FEATURE 
De COMMENTS 


V LANGUAGE CONVENTIONS 


Ae ANGLES AND AZIMUTHS 
Be BEARINGS 
Ce MEASUREMENT OF ANGLES : 


VI NON-COMPUTATIONAL INSTRUCTIONS 


Ae CLEAR 
Be STORE 
Ce DUMP 

De PAUSE 


VII. INSTRUCTIONS 
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Exercise 1 
Draw Sketch 1 using the following specifications: 


1. Paper Size 8% x 11, 

2. Thick border 4 inch from the paper edge except on the left which 
shall have a 1% inch border, 

3. A 3/4 inch title block on the bottom with the note ‘INTRODUCTION 
TO LINES’, 

4, Place the note, ‘PLATE 1' in the lower right corner above the 
title block, 

5. When writing the program use the mirror geometric function, 

6. Place the Part Origin at 4.75 and 6.00. 


Exercise 2 


Draw Sketch 2 using the paper size and border as given in Exercise 1 and 
include the following specifications: 


1. In the title block write the note, ‘INTRODUCTION TO CIRCLES', 
2. Write the note, ‘PLATE 2' 


Exercise 3 


Exercise 3 is a demonstration of writing notes using the Drafting Language. 


Exercise 4 
Draw Sketch 4 using the paper size and border as given in Ex.rcise 1 and 
include the following specifications: 


1. Scale = 2, 
2. Title, "PICTURE AND FRAME'. 


Exercise 5 


Draw Sketch 5 using the paper size and border as given in Exercise 1 and 
include the following specifications: 


1. The paper and part origin are at the same point, 

2. Draw the plate so that the part is along the X-axis, 
3. Do not draw the slot, 

4, Note that distance KA is unknown, 

5. Title, 'SHEAR PLATE’. 


‘<) 


ERIC 
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Exercise 6 


Draw Sketch 6 using the paper size and border as given in Exercise 1 and 
include the following specifications: 


1. Scaie = 3/4 

2. Origin, 4.75, 6, 

3. Draw the object lines of the base only, 
4. Title, ‘FIXTURE BASE’. 


Exercise 7 


Draw Sketch 7 as a Macro for a 8: x 11 sheet of paper using the following | 
specifications: 


1. The title will always be on the bottom, | 
2. The X axis is either the short or long dimension of the paper, 
3. The border is a thick line. 


NOTE: ALL EXERCISES SHALL BE DRAWN USING THIS MACRO. 


Exercise 8 


Draw Sketch 8 using the Macro developed in BaeEctae 7 using the following 
specifications: 


1. Scale = 2, 

2. Origin, 2.5, 4, lower left corner of part; 

3. Dimension all object lines and notice that one line has an unknown 
dimension. 


Exercise 9 


Use Plate 5 as a base and add the following specifications to draw Plate 9: 


1. Draw the slot and center lines, 
2. Dimension the arcs KJH, JHG, HGF and GFE. 
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Exercise 10 


Use Plate 6 as a base and add the following specifications to draw Plate 10: 


Draw the slot and center lines, 

Dray the circles, 

Dimension the slot width and height, 

Dimension the base height and vertical dimension between large 
circles. 


Fwne-e 


Exercise 11 
Draw Sketch 11 using the following specifications: 
1. Origin, 4.75, 6 at center of gasket, 
2. Dimension one of the six holes, the 7/8" radius, 
3. Dimension the angles between the three holes at the bottom. 


Exercise 12 


Draw Sketch 12 using the following specifications: 


oe 


hee 
1. Use the EDIT ANSWERSS control card to determine the unknown dis- 
tance, 
2. Use the COSD and SIND arithmetic functions for solving the unknown 
height, 


3. Side view origin, 2.25, 2.25, lower left corner, 

4. Front view origin 17., 2.25, lower left corner, 

5. Draw the plate so that the part is along the X-axis, 

6. Dimension the base of the side view, 
| 7. Dimension the X-component of the slot and dove-tail slot of the 
) front view. 


Exercise 13 
Draw Sketch 13 using the following specifications: 
. Top view origin, 2.312 + 11/8, 8., center of circle, 
Front view origin, 4.687 + 11/8, 4.125, center of circle, 


Dimension the X-component of the top arc and hidden lines, 
- Dimension the height in both views. 


FwN 
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Exercise 14 


Draw Sketch 14 using the following specifications: 


Scale = .5, 

Origin, 6.25, 5.5, center of large circle, 

Dimension the object lines of the side view, 

Dimension the distance between the circle centers in the front 
view. 


WN Ee 


Exercise 15 
Draw Sketch 15 using the following specifications: | 


1. Scale = .5 

2. Front view origin, 4.50, 3 11/16, 

3. Dimension the following dimensions on the front view; 9/16" : 
vertical, 1 3/8", 1 7/8", and 1 1/8", 

4. NOTER Statement in top view Arcs in this slot are 3/8", and the 
distance between centers is 1.5". 


Exercise 16 


Draw Sketch 16 using the following specifications: 


1. Top view origin, 3.00, 2.1875, low left corner, 

2. Side view origin, 7 13/16, 3 3/4, center of circle, 

3. Dimension 7/16" on side view, 

4. NOTE Statement in top view, "9/32 Drill, CSK 82° x 1/2 DIA.", 
with the letters at an angle of -15°, 

5. NOTER Statements in side view, "1/4 Drill, Bore 1/2 DIA. x 1 7/8 Dp" 
and "5/8 R", 

6. Note Statement for Finish Mark, 

7. Draws part parallel to X-axis. 


Exercise 17 


Draw Sketch 17 using the following specifications: 


1. Top view origin, 3.75, 5.875, center of cap, all views, 
2. Draw cutting plane in top view and section view with hatching, 
3. Dimension 2" and 11/16" in section view. 


Q- 
ERIC 
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Exercise 18 
Draw Sketch 18 using the following specifications: 
1. Top view origin, 4.25, 3.75, center of shaft guide, 
2. Draw cutting plans in top view and section view with hatching. 
Exercise 19 


Demonstration 


Exercise 20 
Draw Sketch 20 using the following specifications: 


1. Write a macro to draw the coordinate axis with the following 
parameters; 


A. Length of X-axis, 
B. Length of Y-axis, 


. C. Scale for the X-axis, 
J D. Scale for the Y-axis, 
2. Write a macro to draw a bar graph with the following parameters: 


A. Center of the bar on the X-axis, 
B. Bar width and height, 

C. Type of latching, 

D. Y¥ value as a literal, 

E. Front of the literal, 

F. Number of letters in the literal. 


Exercise 21 


Draw Sketch 21 using the following specifications: 


1. Origin, 8.70, 6.5, same origin as shown on the sketch, 
2. Dimension the arc centers of the depressions and the length of 
the part. 
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Exercise 1 


Write a program in machine language for the Pratt-Whitney Tape-o-matic 
Drilling and Boring Machine to drill the holes as shown in the Autospot 


Sketch. 


Exercise 2 


Create the paper tape for the program written in Exercise 1 and execute 
the program on the Pratt-Whitney Tape-o-matic Drilling and Boring Machine. 


Exercise 3 


Write a program in Autospot II Language and create the paper tape to 
drill the holes shown in the Autospot Sketch. 
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$$ PLATE 1 INTRODUCTION TO LINES 
BOXx =THICK »VIEW / 
LINE 11059 059DX96e5 
LINE /DY,10 
LINE /0Xe-6-5 
LINE /DY,.-10 
LINE /1e591l0e259DX9605 
END /BOX 
ORAW /BOX 
ALPHAP / (029039028290) 910907050) 
TITLE/10692e875,2@ INTRODUCTION TO LINES@ 
TITLE /6ele5eQ@PLATE 1@ 
SQUARE # VIEW / 
ORIGIN 4e7596 
LINE /1+4+7/8s0eDY.1+7/8 
LINE /DXe-1-7/8 
LINE /1/891+7/89DY9-1-3/4 
LINE /DX,_,14+3/4 
LINE /147/893/89DX9—-1-1/2 
LINE /DYs1+1/2 
LINE /5/89147/8sDV9-1-1/4 
LINE /O0X91+1/4 
LINE /147/897/850Xe-1 
aa LINE /DYel 
) LINE /1¢1/891+7/89DY 9-3/4 
LINE /0DX_3/4 
LINE /147/8914+3/8e9DX9—1/2 
LINE /DYe1/2 
LINE /14+5/891+7/89DY 2-3/4 
LINE /OX¢e1/4 
END /JSQUARE 
ORAW /SQUARE 
DRAW /MIRX( SQUARE) 
DRAW /MIRY (SQUARE) 
DRAW /MERXY (SQUARE) 
FINI / 


RS 
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$$ PLATE 2 


BOX 


DESIGN 
Cl 
Li 
L2 
L3 
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INTRODUCTION TO CIRCLES 


=THICK »VIEW 


/ 
LINE /1¢59059DX96e5 
LINE /DY,10 
LINE /DX9-6-5 
LINE /DY»-16 
LINE /1¢591e2590X96e5 
END /BOX 
DRAW /BOX 
ALPHAP/ (029 03402690) 2(09090,0) 
TITLE/1e69e875,9a INTRODUCTION TO CIRCLESA | 
ALPHAP/ (029 0290290) (02090,0) | 
TITLE /6ele5,@PLATE 2a 
VIEW / 
ORIGIN/ 427596 : 
CIRCLE/OyO@,1-75 ) 


SCTRLN eCIRCLE/@O 091-166 
SCTRLN LINE /-2909DX24 


CONSTReLINE /090,ATANGLs 120, LENGTHs2 


SCTRLN eLINE /PPP,ATANGL» 300, LENGTH, 4 


CONSTR»LINE /090,ATANGL» 60 eLENGTH 92 


BCTRLN »LINE /PPPsATANGLs 240 eLENGTHs4 


CIRCLE/ (POINT/XSMALL» INTOF 92 9C1)91.166/2 
CIRCLE/ (POINT/YLARGE» INTOF ¢L29C1)91-166/2 
CERCLE/ (POINT/YLARGE» INTOF 9L3 C1 )91-166/2 
CIRCLE/1216690912166/2 

CIRCLE/ (POINT/YSMALL » INTOF 9L2 9C1)91-166/2 
CIRCLE/ (POINT/YSMALL » INTOF 9h. 39C1)91 0166/2 
CERCLE/@ 90512166/2 

END /DESIGN 

DRAW /DESIGN 

FINI / 
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$$ PLATE 3 INTRODUCTION TO NOTES 
BOX 2=THICK sVIEW / 

LN 112059 059DX9605 

LN /DY,10 

LN 10X 9-665 

LN /DY»-10 

LN 1165910e259DX9605 

END 4 BOX 

DRAW /BOX 

ALPHAP / ( 029039028290) (090,0,0) 

TITLE /1¢59 e875,a@ INTRODUCTION TO NOTES@ 

ALPHAP / (0290290290) (070,0,0) 

TITLE/691e5,aPLATE 32a 

ORIGIN 6 399~- 225 

ALPHAP/ (639 0392390)9(090,0,0) 

NOTE /1265910,aABCDEFGA 

ALPHAP/(.39 0390590) 5(090,0,0) 

NOTE /4e2510,a@ABCDEFGA 

NOTE /22¢0598-8,aABCDEFGA 

ALPHAP / (23903903902) 9(09090,0) 

NOTE /3¢439 7e6,@ABCDEFGA 

ALPHAP / (239039039 -02) 910907050) 

NOTE /5264%,8.8,aGFEDCBAa 
) ALPHAP / (2190390190) 9 (090,0,0) 
NOTE /126597e6,@AKCDEFGA@ 
ALPHAP / (2390190390) 5 (09 050,0) 
NOTE /12¢6596e4%,a@ABCDEFGA@ 
ALPHAP / (0690690690) 5 (0,0,6,0) 
NOTE /4c2960e%,@ABCDEFAa 
ALPHAP / (0390390390) 9 (039—-039050) 
NOTE /1¢6595e2s9@ABCDEQ@,s @FGHI Jay @KLMNOA 
ALPHAP / (0390390390) 9 (09—-26,0,0) 
NOTE /5e095e2,@ABCDE@, @FGHI Ja 
ALPHAP / (0290290290) 9(09—-0250,0) 
NOTER (140259208 9~0359e55,@NOTES CAN BEQ,s$ 
NOTE /4025920890459055;9a0R THEY CANQ,$ 
@BE DRAWN WITH@,@AN ARRGW ON@,ATHE LEFT@ 
ALPHAP/(eleelseols@)s (09 0,0,0) 
NOTE 11049 990759860390 390320)91(090,0,0)8 
NOTE 1465990 7598( 0390390590) 9 (09050,0)8 
NOTE /1059805598( 03903901890) (09090,0)8 
NOTE /401597e8s Ble 3devedve3pe2) 9 (09090,0)8 
NOTE /40159 75598 a 3ee3pe39~-02) 7 (09090,0)a 
NOTE 11059 Te 359 Ble loedvel,O),a 
NOTE /1¢59702598(0909020)8 
NOTE 1407960159869 0690690) 9 (090590,0)8 
NOTE 110596015780 390190390),(090,0,0)8 
NOTE 11059 %e 359 810390390390) 9 (0397039090 )8 
NOTE (4059403598 0370300390) 2 (89-26 70,0)8 
NOTE £3015920559a(a2ve2ne270) 2 (090,070) 
. FINI / 
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PICTURE AND FRAME 


$$ PLATE 4 
=THICK VIEW / 
LW 


BGX 


PICT 


Pl 
P2 
yj P3 
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SQUARE INSCRIBED IN A CIRCLE 


11059 059DXe605 

LN /0Y+10 

LW 1DX 9-665 

LN /BVs-10— 

LW 11650 10259DX76e5 

END 7BO0X 

DRAW /BOX 

ALPHAP / (0390390390) 9(02090,0) 
TITLE/2205, -8759a PICTURE AND FRAME@ 
ALPHAP/( 0290290290) 9 (090,070) 
TITLE /691-5,9aPLATE 48 


VIEK / 

ORIGIN/4e 7596 

SCALE /2 

LN 4-19-19DX92 

LN /IY92 

LN 10X92 

uN 10Y9~2 

CIRCLE/696091 

PT 10 96 ATANGL » 90 LENGTH 1 


PT 1090s ATANGL » 2160 eLENGTHs1 
PT 10 90 2 ATANGL » 330 9 LENGTH, 1 


LN /P19P2 
LN 1P29P3 
LN /P39P1 
END /PICT 
DRAW /PICT 


FINI / 
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$$ PLATE 5 
=THICKs VIEW 


BOX 


PLATE 


Pl 


KA 
P2 


P3 


exe 


LINES AT ANGLES TO PART AXIS-SHEAR PLATE LONG X 
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LN 10590590X%o10 

LN /DY 9605 

LW /DX 9-10 

LN /DY 9-605 

LN 1102590e59DY 9 605 
END/ BOX 

DRAW / BOX 


ALPHAP / (0590590905) 9 (020909270) 
TITLE /08759608s@ SHEAR PLATE@ 
ALPHAP /(02902909-02) 91090909270) 


TITLE 
VIEW 
POINT 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE 


CTRLN»LN 
END 
DRAW 
FINI/ 


11059205, PLATE -58 

/ 

1304591208 

/Ag DX, 3411/15 

/PPP sATANGL s 45eLENGTH, 149/16 


/ PPP sATANGL» 15, LENGTH, 14+3/8 
/PPP sATANGL 9 T59LENGTH, 247/32 

/ PPP, ATANGL » 150 pL ENGTH, 347/16 
/PPP sATANGL » 2259 LENGTH 2425/64 
/PPP,ATANGL » 2559 LENGTH, 14+29/ 32 
/PPP,ATANGL»s 1659 LENGTH, 3+3/8 

/ PPP» ATANGL 9 2859 LENGTH, 243/32 
/PPPOA 

DIST(( POINT/P1)9A) 

/he OY 215/16 

1P 295/16 

/P290Xe2+7/8 

/P 3011/32 

/DX 92125 

/DX9—-30 75 

/PLATE 

/PLATE 
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BOX 


BASE 


$$ PLATE 6 


=THICK 


eVIEwW / 
LN 
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COMBINING ARCS AND LINES-FIXTURE BASE 


11059 e59DX9605 

LN /D0Y,10 

LN 1D0X 9-605 

LN /O0Ye-10 

LN 11059 10e259DX9605 

END /B0X 

DRAW /BOX 

ALPHAP / (0290290290) 9109090,0) 
TITLE/5eSele5es@PLATE 628 
ALPHAP / (0490390490) 9(07020,0) 
TITLE /2¢1590875,a@ FIXTURE BASE@ 
VIEW / 

SCALE /3/4 

ORIGIM/ 4e 7596 

LINE /29~2e259ATANGL 2409 T ELLY 9-3-5 
LINE /PPP,ATANGL? 180, TILLX 99/32 
LINE /DY,-5 

ARC 10 9-399/32909180 

LINE /PPP DY 9-05 

LINE /DX»9-(2-9/32) 

ARC 41-375 

LINE /DY»96e25 

LINE /DX93/49DYs3/4 

LINE /DX»92-(3/4+9/32) 

LINE /DV9~e5 

ARC 109329/329180,180 

LINE /DY¢e5 

LINE . /DX92-9/32 

ARC 412375 

LINE /DY»9-5-75 

END /BASE 

DRAW /BASE 

FINI/ 
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DIMENSIONING A PART 
VIEW / 
CALL / FRAME] 9 9 X60 59 9 Y21LOy pORX=#1 059 pORY* 05 
END /BOX 
DRAW /BOX 
VIEW / 
SCALE /2 
ORIGIN/2¢59% 
LINE /OY>1 
LINE /O0Xs29DYe1 
LINE /DBYs-2 
LIME /O0Xe-1 
LINE /AYe<5 
LINE /9X9-15DYe—--5 
END /A8C 
DRAW /ABC 
DIMST /XSMALL» YCOMP,L1leeS 
MASK /@P,01a 
BIM fil 
DIMST /YLARGEs TRUE oL 2005 
MASK /aP,03a 
DIMP /eSee2slel 


| 
{ 
; 
! 


DIM 8 /L2 
DINST /XLARGE,YCOMPyL3 p05 
DIA /L3 


DIMST /YSHALL eXCOMP el 4oe05 
MASK /@H,Dia 


DIM 8 /L& 
INDEX si 
DIM 


/\.6 
DIMST /KLARGEs YCOMPyL 5905 
MASK /aP,D1a@ 
DIM /L5 
ALZHAP/ (029 0290290) (0209090) 
Fini / 


Bef Sob EE oe HEE 


PLATE g 


= 1967 SUMMER INSTITUTE, 
MIAMI-DADE JUNIOR COLLEGE | 


eH 


1967 SUMMER INSTITUTE 


$$ PLATE 9 SHEAR PLATE WITH DIMENSIONS LONG X 
BOX = VIEW / 
CALL JFRAME 199X109 9 V¥26059 pORX#059 pORV 805 
END /BOX 
DRAW / BOX 
ALPHAP / (0290290 9~02)9 (020909270) 
TITLE /leSe2e5,@PLATE 98 
PLATE = VIEW / 
ORIGIN/NOMORE 
A = POINT 1304591208 
LINE /AeDXo93+11/16 
LINE /PPP,ATANGL»s 45, LENGTH,1+9/16 
LINE /PPP,ATANGL»s 15eLENGTH,1+3/8 
D ad POINT /PPP 
LINE /PPP,ATANGL» 759 LENGTH, 2+7/32 
E = POINT /PPP 
LINE /PPF,ATANGL» 156 ,LENGTH,3+7/16 
F = POINT /PPP 
LINE /PPP,ATANGL,» 225, LENGTH, 2425/64 
6 = POINT /PPP 
LINE /PPP,ATANGLs 255, LENGTH, 1429/32 
H = POINT /PPP 
LINE /PPP,ATANGL» 165eLENGTH, 3+3/8 
J = POINT /PPP 
Pl = LINE /PPPsATANGL » 285 eLENGTH, 2+3/ 32 
LINE /PPP,A 
P2 = PT fhe DY 915/16 
CR /P2,5/16 
P3 = PT 1P290Xe24+7/8 
CR 1? 3511/32 
PT /0X ¢0125 
CTRLNe»LN 1BX 9-30 75 
P4 = PT /P3eATANGL 9 2259 LENGTH, 15/32 
LCL wCTRLN »oLN / Pao ATANGL 9 455 LENGTH» 3420/32 
CTRLN oLN /(PT/LCL) ps ATANGL 945, LENGTH, 1/2 
P5 ™ PT J(PT/LCL) pATANGL» 75,LENGTH,1/2 
Pé a PT /(PT/LCL) p ATANGL 9 255 pLENGTH,15/16 
P7 ad PT /P 6, ATANGL»s 2559 LENGTH,1/2 
PS = PT /(PT/LCL) sATANGL » 165 ,LENGTH21/2 
LXL *=CTRLN »oLN /P5_P7 
Li2 sCTRLN oLN /P8 pPERPTOgLXL 
CTRLN oN / PPP» ATANGL » 3459 LENGTH) 1/2 
P9 = PT /(PT/LCL) g ATANGL » 165 LENGTH s3/8 
P10 = PT /P 6, ATANGL » 165, LENGTH,3/8 
LN /P10—P9 
ARC /(PT/LCL) 9 3/82 1657180,CLW 
LN /PPP ,ATANGL » 255 o LENGTH, 15/16 
ARC /P 693/89 34%5,180 »CLW 
CTRLN »oLN /POsATANGL » 165, LENGTH,1/2 
CTRLN »LN {PO ATANGL » 345, LENGTH,1/2 


/PLATE 
/PLATE 


DIMP 
DIM 
DIM 
DIM 
DIM 
FINI/ 


JeSeelelel 

/ 39059285560 
19059 1659—-90 
1690592559150 
1F 90592259105 
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PLATE 
BOX 


BASE 


P2 


p3 
P4 


SLOT 
P5 
P6 


CIR 


Ls 


PT /092+9/32 
LN 19/32909DY92 
ARC /09299/32909180 
LN DY 92 

CTRLN»LN /0909DY 93-5 
END /SLOT 
DRAW /SLOT 
DRAW /MIRY(SLOT) 
DIMST /XLARGE» YCOMP,P5,P6,2.5 
DIM /P5_9P6 
VIEW / 


mK 1967 SUMMER INSTITUTE 
FIXTURE BASE WITH DIMENSIONS 

VIEW/ 

CALL /FRAME1» 9 X=60e599 Y=10y 9ORX=1 05y,0RY=65 
END /BOX 

DRAW /80X 

ALPHAP/(e290290290)9(09090,0) 

TITLE/5e¢5y91le5,MPLATE 100 

VIEW / 

SCALE /3/4 

ORIGIN 4e 7596 

LINE /29—-2¢25sATANGL,240¢TILLY 9-3-5 
LINE /PPP,ATANGL» 180, TILLX_9/ 32 

LINE /DY,9.5 

ARC 109~329/32309180 

LINE /PPP DY _9-e5 

LINE /DX_9~-(2-9/32) ! 

ARC = /16375 | 

LINE /DY,6e25 

LINE /DX93/4,DY,3/4 

LINE /DX,2-(3/4+9/32) 

PT /PPP 

LINE /DY9~-e5 

ARC /093299/329180,180 

LINE /DY 9-5 

PT /PPP 

LINE /DX,2-9/32 

ARC 41375 

LINE /DY¥9-5.75 

PT /-1659-365 

PT /-12¢59365 

END /BASE 

DRAW /BASE 

MASK /@PyF16a 

DIMP /e25yels292 

DIMST /YLARGE,XCOMP,Pl, P2525 

DIM /P1_,P2 

DIMP /e5eelel9l 

DIMST /XSMALL » YCOMPy~29—1l9~2919275 

DIM /P39P4 

VIEW / 

PT /69-(2+9/32) 


P7 
P8 


FINI / 


PT 
PT 
CTRLN»LN 
CTRLNoLN 
CTRLN»LN 
CTRLNeLN 
CR 


CR 

CR 
END 
DRAW 
DRAW 
DIMST 
DIMP 
DIM 


112¢59-5/8 

/12¢595/8 

10 9-5/89DK_14+29/32 
/0909DX_ 1425/32 
1095/89DX91+29/32 

1105 9—-( 141/32) sD¥92+1/16 
11059-5/839/32 
110¢59075/32 
11¢595/839/32 

/CIR 

/CIR 

/MIRX(CIR) 
/XLARGE»sYCOMP,P7,P8,275 
lebgely2s2 

/P7sP8 
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PLATE ll INTERSECTION OF ARC S-GASKET 
ALPHAP/( 29 0220290)9 (0209099) 
TITLE /691e5,@PLATE ila 
GASKET = VIEW/ 
Ll =CONSTReLINE /101259-39DYy 01 
L2 =CONSTReLINE J-1lel259—-39DY 9201] 
L3 =CONSTReLINE /-29-3/89DX9e01 
L4 =CONSTReLINE /-293/89DX_eO1 
ci =CONSTR»CIRCLE/0 90916 75 
Pl = POINT /YLARGE,INTOFsL2901 
P2 = POINT /YLARGEsINTOFeL1sCl 
P3 = POINT /YSMALLyINTOFsL1,C1 
pP4 = POINT /YSMALLy INTOFsL2901 
C2 =CONSTR»CIRCLE/1.,12590% 7/8 
C3 =CONSTR yCIRCLE/~1¢125909 7/8 
P5 = POINT /YLARGEsINTOFsL19C2 
P6 = POINT /YSMALLy INTOFsL19C2 
P8 = POINT /YLARGEsINTOFsL2903 
P7 = POINT /YSMALL» INTOFsL29C3 
ARG /Pl>P29YSMALL RADIUS 91075 yC LW 
LINE /PPP»P5 
ARC /P5yP6yXSMALLyRADIUS 97/8, CLW 
LINE /PPP,P3 
ARC /P39P 4, YLARGEy RADIUS 91067590 LW 
LINE /PPP9P7 
ARC /P7,P8yXLARGEsy RADIUS 97/8 yCLW 
LINE /PPP Pl 
C4 =CONSTR»CIRCLE/0 0915/16 
C5 =CONSTR  »CIRCLE/—1le 12590193/8 
C6 =CONSTR»CIRCLE/16125909 3/8 
P20 = POINT /YLARGE, INTOF»L1sC6 
P21 = POINT /YSMALL»yINTOFsL19C6 
P22 = POINT /YSMALL»INTOF 9 L29C5 
P23 = POINT /YLARGEs INTOFeL29C5 
P24 = POINT /XSMALL» INTOFsL49C4 
P25 = POINT /XLARGEs INTOFsL 4904 
P26 = POINT /XLARGE,s INTOFsL39C4 
P27 = POINT /XSMALL»yINTOFsL39C4 
ARC /P24yP259 YSMALL» RADIUS 915/16 9CLW 


CLACIR=CTRLN »SHAPE 


LINE 
ARC 
LINE 
ARC 
LINE 
ARC 
LINE 


LN 
LN 
LN 
LN 
LN 


/PPP»yP20 

/P209P219XSMALLy RADIUS »3/89CLW 
/PPP»P26 

/P269P2 79 YLARGEy RADIUS 915/169CLW 
/P27,P22 

/P229P239 XLARGE» RADIUS » 3/8 sCLW 
/P237P24 

/ 

/- 2025909202590 
/09-20259092029 

JmLel25eme l5e~lel259015 
/lel25e~el59lel259e075 

/0 sOxATANGL»s 60y9LENGTH92 


C7 


LN /O0s09ATANGL» 120,LENGTHe2 
LN /0 sO9ATANGL 9 240,LENGTHy2 
LN /OsOeATANGL » 300,LENGTH 92 
ARC /0 90214+5/16, 55, 70 

ARC /090914+5/169235,y 70 

END /CLACIR 


L101 =CONSTR»LN /0909ATANGL » 60 9LENGTH91+5/16 
= CIRCLE/(PT/L101)91/8 
L111 =CONSTRsLN /OsO0sATANGL,» 120,LENGTH,1+5/16 
CIRCLE/(PT/L111) 91/8 
L112 =CONSTR»LN 'OsOxsATANGL 9 240, LENGTH, 145/16 
CIRCLE/(PT/L112) 91/8 
CIRCLE/0,1+5/1691/8 
L113 =CONSTR»LN /0x,0eATANGL» 300,LENGTH91+5/16 


CIRCLE/(PT/L113)51/8 
CIRCLE/09-1-5/1691/8 
END /GASKET 
ORIGIN/4¢e7596 

DRAW /GASKET 

MASK /dH»yF8a 

DIMP /e5y9e291lel 

DIM /0 90929240730 
DIM 10909292 70930 
DIMP /le2s029022 
DIMCR /C7,30,a@1/8 Ra 
DIMP /3e590e29092 
DIMCR /C2930%9@7/8 Ra 
FINI / 
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$$ PLATE 12 


SIDE 


P2 


Pl 


FRONT 


P3 


P4 


P5 


P6 


P7 


P8 


DOTTED, 


CONSTR» 
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we = =1967 SUMMER INSTITUTE 


TWO VIEW DRAWING WITH UNKNOWN DISTANCE-DOVETAIL STGP 
(LONG -X-) 

ALPHAP/(e2902909702) 91090909270) 

TITLE /1le5592e5,OPLATE 120 


VIEW / | 
LN /0X 94025 
PT / PPP 


LN /DY,7/8 

LN /DX9-(4225-5/8) 

LN /DY 922125 

LN /D0X~5/8 

LN /DY 9-3 

PT /PPP 

LN 109203 159DX_ 5/8 

LN 1306259 1/89 ATANGL 9 150 yTILLX 95/8 
LN /093/89DX94e25 


END /SIDE 
ORIGIN/202592025 
DRAW /SIDE 


MASK /a@PsFlé6a 

DIMP /e5eelel9l 

DIMST /YSMALLy,XCOMP,P1_P29025 
DIM /P1l_yP2 


VIEW / 

LN /DX_9 3/4 

PT /PPP 

LN DX 9-0 259DY9 3/8 
PT /PPP 

LN /DX91-5 

PT /PPP 

LN /DX 9-0 259DY 9-3/8 
PT /PPP 


LN /0X_3/4 

LN /DY 922375 

LN /DX9—-5/89D¥_5/8 

LN /DX9-1225 

LN /DX9-5/89DY 9-5/8 

LN /DY 9-20e375 

LN /19 e875 9DY, 3/COSD(30) *S IND (30) 


PT /PPP 

LN /DX9 05 

PT /PPP 

LN /PPPyATANGL 92709 TILLY 97/8 
LN /DX91 


LN /DX9-2-5 

END /FRONT 

ORIGIN/792e25 

DRAW /FRONT 

DIMST /YSMALL» XCOMP, P39P69025 
DIM /P39P6 

DIM /P4_P5 

DIMP /e39els292 


ET TEE et ee WR 


DIMST /YSMALL»XCOMP,P75P89 025 
DIMNN /P79P8 
FINI / 
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$$ PLATE 13 TWO VIEW DRAWING-CROSS LINK 
ALPHAP/ (0290290290) 9 (0909090) 
TITLE /691e¢5,@PLATE 13a 
TOP = VIEW / 
Ll =CTRLN »LN /= 1062590 9DX9 1662542037541 01254025 
CTRLN »LN 1203759 106259DV 9-1 625%*2 
CTRLN LN 10 9-10625,DV910625*2 
CR /090912375/2 


Cl = CR /09092¢75/2 

LN O09 1l03759DX9305 
Pl = PT /PPP 

LN /DY 9-20 75 
P2 = PT /PPP 


LN /PPPyLEFTy TANTOsC1 | 
DOTTED,LN 12 0375~-106125/29 Le 375 gDY 9-20 75 | 
CONSTRyLN /DX910125 | 
DOTTEDyLN /DY 92075 


P4 = PT /PPP 
P3 = PT 120375~-10125/2912375 
P5 = PT {0912375 
P6 = PT /XSMALL yg INTOFsL1,C1 
END /TOP 
ORIGIN/2¢312+11/8, 8-0 
. DRAW /TOP 
) MASK /a@P,D3a 


DIMP /e5gelelel 
DIMST /YLARGE, XCOMP,P3,P4 
DIM /P3_9P4 
INDEX /-1 
DIM /P6_P5 
DIMP J/Se5eelolel 
DIMST /XLARGE,YCOMP, Ply,P2 
DIM /P1_9P2 
BOTTOM = VIEW / 
CTRLN »LN /091e37T5yDV¥ 9—(1Lel25¥%*24+65) 
CTRLN »LN J 103759 Og DX——l 1012542037542 0715 /2+05) 
CTRLN »LN J—2e3T5 gle TS yD¥ 9~ 305 
LN J=( 203 75-20 75/2) 910125 9D 9105-10125 
LN /DX9- 2075 


PT = PT / PPP 
| LN /DY 9-3 
P8 = PT /PPP 


LN /DX92e75 
LN /DY91e5—-12125 
CONSTR eLN /DX9— (2275/2) 
LN /DX92e375 
ARC 09091012592 705180 
LN /DX9~-2e375 
CR /090912125/2 
) DOTTEDsLN 17 (203 75+10375/2) 915 yDY 9-3 
ad PT /PPP 
CONSTReLN /DX91-375 


P10 = PT /PPP 

DOTTED»)LN /DY93 ( j 
END /BOTTOM id 
ORIGIN/ 4+ 687411/8942125 
DRAW /BOTTOM 
MASK /aP,D3a 
DIMP /e5eelelel 
DIMST /XSMALL» YCOMP, P8,_P7 
DIM /P8_P7 
DIMST /YSMALL» XCOMP,P9,y P10 
DIM /P99P10 
FINI / 
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C2 
C3 


L7 


L6 
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14 TWO VIEW DRAWING=BELL CRANK 
ALPHAP /( 6290290290) 9(09030,0) 
TITLE /691-¢5,@PLATE 14€a 
SCALE /.5 
= VIEW / 
CIRCLE/090912625/2 
= CIRCLE/0,051-5 
=CONSTR,CR 1090932562 
=CONSTR»CR 1093¢3759 52625 
CONSTR»LN 10909 DY 94025 
=CONSTR,LN /PPPsDXy-—e0l 
CONSTR,LN /PPPyDY »—(-875—-.875/2) 
=CONSTR,LN LPPP»DXy-e 1 
a PT XSMALL» INTOF,C2,C3 
=CONSTR»CR 1P1_e875 
=CONSTR,CR 1093037592875 
=CONSTR»LN /LEFTs TANTOsC1,LEFT» TANTO,C5 
=CONSTR»LN /RIGHT»s TANTO,C1,RIGHT y TANTO C4 
= PT /JINTOF,L19L2 
= LN /RIGHT, TANTO,C1,RIGHT » TANTO,CS5S 
=CONSTR»LN /P2,LEFT,TANTO,C5 
ARC /(PT/P3) 5 (PT/P4) » YSMALL RADIUS 9 0 875 
LN /PPP,P2 
ARC 412125 
= LN /P2yRIGHT» TANTO ,C4 
2CONSTR»LN /LEFTs TANTO,sC1,LEFT»TANTOsC4 
ARC /(PT/P5),(PT/P6) »XLARGE RADIUS » 0875 
LN /(PT/P6) yRIGHT, TANTO,C1 
=CONSTR,»LN 10909P1 
CTRLN »LN /ANGOF (L3),LENGTH, 4.687 
CTRLN »LN 4—1- 75909DX93-5 
CTRLN »LN 109-10 75 9DY, 6025 
CTRLN »LN 1710125936375 9DX92025 
CR 109303759 e875/2 
=CONSTR»LN / ANGOF(L3)»LENGTH, 3-562 
= ATAND(L3) 
CONSTR»LN /PPP,ATANGLsA1~-90,LENGTH,1.2125 
CTRLN yLN /PPP,ATANGL»A14+90,LENGTH,2-25 
CR /(PT/PT7) 9 2875/2 
=CONSTR»LN 109090532375 
=CONSTR,LN /P1,(PT/L4) 
= PT JINTOF ,P69C4 
=CONSTR»LN 1P8sDX—9~-4e-25 
LN /PPP,DXye 75 
= P /PPP 
*CONSTR»LN /PPPsDY eel 
= PT /INTOF,L7,L10 
= LN /P99,P9 
LN / PPP »DX_—6 75 
= PT /PPP 
=CONSTR»LN /PPP,DY,-.1 
= PT /JINTOF»L12,5L8 


P10 
Lil 
Pll 
P15 


P16 


L13 
P13 


P14 


LN /P12129P12 
= PT /INTOF»,P6,C1 
=CONSTR,»LN /PPPy»DXo~-el 
= PT /JINTOF,L9,L11 
LN /P11,DX91-5 
= PT /PPP 
LN /PPP»DY 3 
= PT /PPP 
LN /PPPy»DX9~-1le5 
CONSTR »LN /PPPy»DXy-e 75 
CONSTR geLN /PPPyDY 9-2-6875 
DOTTED,LN /PPPyDX92e25 
CONSTR»LN /PPP»,DY 9-1-2625 
DOTTED»LN /PPPyDX9—-2025 
CONSTR»LN / PPP yDY912625/2 
CONSTR »LN /PPPsDX9~e125 
CTRLN »LN /PPP,DX92e5 
CONSTR eLN /P19DY 9 2875/2 
=CONSTR»LN /PPPyDXe~el 
= PT /INTOF »L13,L10 
DOTTED»LN /P139DX9—-e 75 
CONSTR »LN /PPPyDY 9-2 875 
DOTTED,LN /PPPy»DX9e75 
= PT /JINTOF,L6yL10 
DOTTED,LN 1P14_,DX9—-e 75 
CONSTR LN /PPPyDY 99-2875 
DOTTED ,»LN /PPPyDXee75 
CONSTR LN /PPP»DY9e875/2 
CONSTR LN /PPP,DX9e125 
CTRLN »LN /PPPyDXy9-1 
END /CRANK 
ORIGIN/6.259525 
DRAW /CRANK 
MASK /aP F32 TNa 
DIMP /e5evelelel 
DIMST /XSMALL»YCOMP,P12,P1212,225 
DIM /P12,P1212 
DIMST /XLARGE, YC OMP,P15yP16,y 25 
DIM /P15,P16 
DIMST /YLARGEsTRUE L590 75/2 
DIM /L5 
DIMST /YSMALL»y TRUE L390 75 
DIM /L3 
DIMP /2e2sels292 
DIMST /YSMALL » XCOMP, P12_9P99 4225 
DIM /P129P99 
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$$ PLATE 15 DRAWING AN AUXILIARY VIEW=-STRUT ANCHOR 
ALPHAP/( 0290292230); (0,0:0,0) 
TITLE /691¢5,@PLATE 150 
SCALE /1/2 
VIEW / 
ORIGIN/4.5,2+1+11/16 
/0X99/16 
/DY,1+11/16 
/ PPP 
/9/1651+11/16-7/16 
CONSTR»LN /PleATANGL, 120, TILLY, 14+11/16+1+3/8 
= PT /PPP 
CONSTR»LN /(POINT/P2),ATANGL» 30,LENGTH,1.-875/2 
= /PPP 
125629 1-687,DX, 12-687+1.5+1] 05 
/PPP 
/DY,-562 
/(POINT/P3) » ATANGL» 300 ,TILLY 92-25 
/(POINT/P4),(POINT/P5) 
/(POINT/P5),(POINT/P3) 
/(POINT/P3),ATANGL,210,LENGTH,1.875 
/PPP 
CONSTR»LN /PXsATANGL,120,LENGTH 3 
= PT /PPP 
CONSTR»LN /P11,ATANGL», 300,LENGTH,3 
LN /PPP,yATANGLy» 300, TILLX,0 
LN /PPP,ATANGL 2270, TILLY ,0 
CONSTR,»LN J(PT/P2),9ATANGL, 210,LENGTH,.562 
= PT / PPP 
DASHED,LN /PPP,ATANGL, 300,LENGTH,1.2125 
= PT / PPP 
DASHED,LN /PPP,ATANGL» 30,LENGTH,1.125 
DASHED,LN /PPP,ATANGL» 120,LENGTH,1.2125 
=CONSTR»LN /(PT/P2),ATANGL»1209LENGTH, -25 
=CONSTR»LN /(PT/P1),sATANGL,300,LENGTH, 225 
CTRLN »LN /(PT/P7),(PT/P6) 
CTRLN »LN 1202591268 —0259D¥912125 
CTRLN »yLN 130159 20e59DY¥ 9-1-2125 
= PT 11-875, 1-687 
DOTTED,LN 1128754912687 ,DY, -562 
CONSTR»LN /DX92225 
DOTTED,LN /DY 9-2 562 
= / PPP 
/FRONT 
/ FRONT 
/aP,F1l6a 
429019292 
/XLARGE»,YCOMP,PX1,_,(PT/P4),.25 
/PX1io (PT/P4) 
/XLARGE » YCOMP,)L XX 
»PX5_9P2 
Le5esels292 


¥ 
ene 


TOP 
DIST1 
P8 


P9 


P10 


Ll 


L2 


PX6 


@ARE 3/8, 


SIDE 


DIMST /YLARGE » TRUE :PX_P39 025 
DIM 
DIMP 
DIMST 
DIM 
VIEW 


PT 
LN 


ARC 


LN 
LN 
LN 
LN 
LN 
LN 


9 LN 
9LN 
9 LN 


END 


/PX_P3 

J2sels292 
/YSMALL» TRUE» PY, PX2,-50 
/ PY »9PX2 

/ 

DIST((PT/P4) 5 (PT/P5)) 
/-(DIST1+025) 9-1-5 
/P8,DX_yDIST1+.25—-1-5 
1-1259091259270,180 
/PPP,DXy—-(DIST1+-3 75-125) 
/(PT/P9) DY 9-12-125 
/PPP,yATANGL» 30,LENGTH,.125 
/P8,DY 912125 
/PPP,ATANGL»210,LENGTH, 2125 
/PPP,(PT/P10) 
1-3262590,DX_ 3-875 
/- 39-12 159DV 9365 
1-12-59 le T159DY 9-3-5 
lm1l)eS9me 3159 DX9—-12-5 
1-39092¢37592709-180 
/DX%91-5 
1-10590903753909-180 
/XLARGE,sINTOF»L1_,L2 
/ TOP 


ORIGIN/7-12555-54+1411/16 

DRAW /TOP 

ALPHAP/(elgelselsO0)9(Oxe1l909-5) 

NOTER /PX69—-1l91e5,@FROM ARC CENTERS IS 1-50,$ 


AND DISTANCESQ@,@ ARCS IN THIS SLOT@ 


VIEW / 
REFSYS/P11sATANGL » 30 
LN 10909DX91+7/8 
LN /PPPyDY 93 

LN /PPP,DX_9-1-7/8 
LN /PPP,yDY,-3 

LN 16/1699/169DX_1+1/8 
LN /PPP,»DY,1+7/8 
LN /PPP»DXe-1-1/8 
LN /PPP,»DYy-1-7/8 
END / SIDE 
ORIGIN/4.5,2+1+11/16 
DRAW /SIDE 
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PLATE 16 TWO VIEW DRAWING USING FILLETS (LONG ~X-) 
TOP = VIEW / 
LN 10939DY9-3 
ARC /125 
LN /DX92e75 
ARC 1125 
LN /DY 930125 
ARC 1125 
LN /DX9- 2075 
ARC 12125 
LN /DY 9-0 125 
LN 1091e5629DYy2625 
ARC /2125 
LN /DX92e75 
ARC /2125 
LN /DY9~1-25 
ARC 42125 
LN /O0X9~2-75 
ARC /e125 : 
LN /DY 90125 | 
CTRLN LN [025910562 9DX920 T5+0d 
Ll =CTRLN »LN 110375920 625+059DY9~-30125 | 
L2 =CTRLN »LN 110¢3T5—e 5g eS yDXel 
L3 =CTRLN »LN 1103 75~-059206259DX91 
Pl = PT JINTOF yLlglh299P2=PT/INTOF yL1_L3 
CR /P159/64 
CR /Pl9e25 
CR /P299/64 
co = CR /P29025 
PW = PT /YLARGE,INTOF,L1,CO 
END /TOP 
ORIGIN/ 3, 2188 
DRAW /TOP 
ALPHAP/(eloae2evels0)y (O9~02909-15) 
@ 82$0G$ X 1/2 DIAead 
HOLE =DOTTED»VIEW / 
LN 10901259DX920 75-1875 
LN 120 T5—1Le BIS 90g D¥ 9025 
LN /DX 91¢875—2625 
LN 120 75-0 625909DY95/16 
LN /DX92625 
CONSTReLN / DY 9-1/32 
LN /D0X 9720625 
END /HOLE 
ORIGIN/3y93¢ 75 
DRAW /HOLE 
DRAW /MIRY(HOLE) 
SIDE = VIEW / 
L4 =CTRLN »LN [= (0 625+025) 909 DXo eb254+1L LB +05 
L5 =CTRLN »LN 109 0625 +025 9DY 9 (0 b625¥%24+05) 
P3 = PT JINTOF yL49L5 
CR /P39e125 


CR /P 39225 
Cl = CR /P390312-1/32 
DOTTED, CR /P392312 
ARC /P39 26257907180 
LN /DX910187-2437 


ARC 4125 
LN /DY 9-4 10562-2625) 
P6 = PT / PPP 
. ARC /2125 
LN /DX 92437 
P7 = PT /PPP 
LN /DY930125/2 
PFN = PT /PPP»y_yPX=PT/YLARGE» INTOF 9L5y Cl 
LN /PFNyDYs30125/2 
LN /D0X 9-0 437 
ARC /125 
LN /DY 9-7 (16562-2625) 
ARC {2125 
LN /DX9- (16187-2437) 
END /SIDE 
ORIGIN/7+87593075 
DRAW /SIDE 


NOTER /PX9—0l12590e759a1/4 DRILL BORE 1/209$ } 
QDI Ae X 1 7/8 DPea 
NOTER /~5/8909~7025901259905/8 Ra 
NOTE /PFN,a$SFNS@ 
MASK /@P,F16a 
DIMP /29els292 
DIMST /YSMALL»sXCOMP,P6yP7y9e25 
DIM /P6_9P7 
CS INK =DOTTED»VIEW / 
CTRLN »LN 110187 (643 7+025) 910062 DX 90437405 
= LN 11018704377 100624025 ,ATANGL 9139 9$ 
TILLY, 1-062+9/64 
LN /PPP,ATANGL »OeTILLX91-187 
LN 11018 7-0 4379 10062-0625 ,ATANGL »22159$ 
: TILLY »12¢062~-9/64 
LN /PPPsATANGL sO, TILLX91.-187 
LN /(POINT/P5) » DY 9-9/32 
END / CSINK 
ORIGIN/7 875930275 
DRAW /CSINK 
DRAW /MIRY(CSINK) 
FINI / 
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PLATE 17 INTODUCTION TO CROSS HATCHING 
V1TOP = VIEW / 
ORIGIN/367595-875 
CUTPL »LINE /O9~leb7DY9 302 
CTRLN gLINE /09096Xy—-1-3 
CTRLN »LINE /0709DX91-6 
CTRLN eLINE /2909DX9103 
CIRCLE/0909e5 
DOTTED, CIRCLE/09091 
CIRCLE/07091-25 
END /V1TOP 
DRAW /V1TUP 
V1SEC = VIEW / 
Pl = PT 1212591 
LINE /P1 »sDY9e25 
P2 = PT /PPP 
LINE /PPPyDXoe7 
P3 = PT /PPP 
LINE /PPPyDY9--75 
LINE /PPPyDX_ 04 
P4 = PT /PPP 
Ll = LINE /PPPyDYs-1 
P5 = PT /PPP 
LINE /PPPyDX—~04 
LINE /PPPsDY9--75 
P6 = PT /PPP 
L3 = LINE /PPPyDXe-e7 
P7 8 PT /PPP 
LINE /PPPyDY9e25 
P8 = PT /PPP 
LINE /PPP,yDX9e25 
P9 = PT /PPP 
LINE /PPPyDY92 
P10 = PT / PPP 
L4 = LINE /PPP,Pl 
END /V1SEC 
DRAW /V1SEC 
HATCHP/1359217070 
HATCH /V1SEC 
MASK /a@PFO8TNa 
DIMST /XLARGE, YCOMP,L19225 
DIMP /e5eelelel 
DIM /P59P4 
MASK /a@PFOOTNa@ 
DIMST /XSMALLsYCOMP,P1l,P890e25 
DIM /91;P8 
MASK /@PF16TNa 
DIMST /YSMALL»XCOMP,L39925 
DIMP /L3 
DIMP JeSgelolel 
DIM /P7sP5 
V = VIEW / 
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LINE /P1lsDYs-2 


END /V 
DRAW /V 
FINI / 
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$$ PLATE 18 HATCHING A SHAFT GUIDE (LONG -X-) 
ALPHAP/( 023902909702) 9(090904270) 
TITLE /1e592e5s@PLATE 180 
VIEW / 
ORIGIN/ 40259 3¢ 75 
~—1090911/32 
1090921/32 
103092 
109021+21/64 
TO OL ATANGL , 270@UENCTHs 2s 125 
/XLARGEs PARLELyCNTERY 9225 
/XSMALL » PARLELsCNTERY » e25 
/YSMALL » INTOFsLNReC2 
/Y SMALL» INTOF,LNR,C3 
/YSMALL» INTOF,LNLyC2 
/Y SMALL» INTOF sLNL»C3 
/PRR1_yPRR2 
/PRL2,9PRL1 
LOOPST/ 


L)CNTER1L =CTRLN LN /090sATANGL »NyLENGTH,20125 
LNRIGT =CONSTR»eLN /XLARGE»PARLEL»sCNTER1]» 025 
PRGT1 PT /YLARGEs INTOF ys LNRIGT,C2 


PRGT2 = PT /Y LARGE, INTOF,LNRIGT C3 


LN /PRGT1sPRGT2 
N=N+120 
IF(N—150) 1lsls2 
2) LOOPND/ 
LOOPST/ 
N=30 
2 )CNTERX #CONSTReLN /090eATANGL 9 Neg LENGTH, 22125 
LNLEFT =CONSTR»eLN /XSMALL» PARLEL»CNTERXy9 025 
PLFT1l = /YLARGEs INTOF»LNLEFT »C2 
PLFT2 = /Y LARGE, INTOF sLNLEFT C3 
/PLFT1,PLFT2 
N=N+120 
IF (N—150) lols2 
2) LOOPND/ 
LOOPST/ 
N=210 
1)L3 =CTRLN »LN /09O0sATANGL »yNy LENGTH, 22125 
P5 = PT /Y SMALL» INTOF,L39C4 
CR 1P59e25 
N=N+120 
IF (N-330) lole2 
LOOPND/ 
=CTRLN oLN /09O0sATANGL 9 90, LENGTH,20125 
= PT /Y LARGE, INTOFsLX4,C4 
CR 1PX69e25 
CTRLN »LN 0 209D0X9-20125 
CUTPL »LN 10909DX920125 
END /SHAFT 


DRAW /SHAFT 


SHAFT1 = VIEW / 
LN 13e5921/329DY9-21/16 
Pl = PT /PPP 
LN /PPP»DXo1l 
P2 = PT /PPP 
LN /PPP DY y—( 2-21/32) 
P3 = PT /PPP 
LN /PPP»DX_ 3/4 
P4 = PT /PPP 
LN /PPP,DY 94 
P5 = PT /PPP 
LN /PPP,DX9—3/4 
P6 = PT /PPP 
LN /PPP DY 9—( 2-21/32) 
P7 = PT /PPP 
LN /PPP,DX_y-1 
P8 = PT /PPP 
PS - = PT 13¢5911/32 
LN /P9eDX91- 75 
P10 = PT /PPP 
CONSTR»LN /PPP,DY,—-11/16 
Pll = PT /PPP 
LN /P119DX—9—-1- 75 
Pl2 = PT /PPP 
LN /P19P3 
P13 = PT 14e59-(1e 75-43/64) 
) LN /P139DX_e 75 
) P14 = PT /PPP 
CONSTRoLN 1P14,DY9—-- 5 
P15 = PT /PPP 
LN /P159DX9—-e- 75 
P16 = PT /PPP 
P17 = PT 1465, (1e 75-43/64) 
LN /P17e9DX9e 75 
P18 = PT /PPP 
CONSTR »LN /P18,DY9-5 
P19 = PT /PPP 
LN 1P19—9DX9~—0 75 
P20 = PT /PPP 


LN /P6_P8 
CTRLN »LN 13e¢375909DX92-0 
CTRLN »LN 1463759-(2—-43/ 64) »DX91-0 
CTRLN »LN 1463754 (2-43/64)9DX91.0 
END /SHAFT1 
DRAW /SHAFT1 
SHAFT2 = VIEW / 
CONSTR»LN /P159P16 
CONSTR»LN /P16,P3 
CONSTRoeLN /P3—9P4 
CONSTR»LN /P4_,P15 
CONSTR»LN /P10,P18 
CONSTR»LN /Pi8,P17 
} CONSTR»LN /P17_P7 
CONSTR»LN /P7,P8 


(<) 


CONSTR eLN 

CONSTR,LN 
END 
DRAW 


/P8,yP9 
/P9,P10 
/SHAFT2 
/SHAFT2 
HATCHP/135,9 007545020 
HATCH /SHAFT2 


SHAFT3 = VIEW / 
CONSTR»LN /P20,P19 
CONSTR,LN /P19_P5 
CONSTR,LN /P5_P6 
CONSTR »LN /P6,P20 
CONSTR »LN /P12,P11 
CONSTR»LN /P11,P14 
CONSTR»LN /P14,P13 
CONSTR,LN /P13,P2 
CONSTR,LN /P2,P1 
CONSTR,LN /P1,P12 

END /SHAFT3 
DRAW /SHAFT3 
HATCHP/135%20759090 


HATCH /SHAFT3 


FINI 
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ALPHAP/( 029 0270220)9 (0909070) 


1967 SUMMER INSTITUTE 


MOUNTING PLATE 


TITLE /691le59@PLATE 190 
SCALE /-5 

VIEW / 

LINE /0130,DX99 

ARC 1/0275 

LINE /DY915 

ARC /0275 

LINE /DX-10 

ARC 1/0275 

LINE /DY»-15 

ARC 0.75 

LINE /DX9l 

END /FRAMEX 
ORIGIN/2225920125 
DRAW /FRAMEX 

VIEW / 

LINE /297¢59DY9~1-50 
ARC 15/32 

LINE /DX91-5 

ARC 15/32 

LINE /DY9-2 

ARC 15/32 

LINE /DX91e5 

END /CORNER 
ORIGIN/ 4e 75952875 
DRAW /CORNER 

DRAW /MIRX(CORNER) 
DRAW /MIRY (CORNER) 
DRAW /MIRXY(CORNER) 
»sVIEW / 

LINE /O9~e5sD¥914e5 
LINE fm e59130e59DX920e5 
LINE /7-1/2913059DX9205 
LINE /9912+¢5,DXs-1 
LN 41/2912¢59DXe-1 
LN /-1/2911¢59DXel 
LN 189110¢59DXol 

LN 19929D0Xe-1 

LN /1/2929DX9-1 

LN /-1/2919DXe1 

LN /8919DXel 

LN 19 909DX_9-9 0D 

LN 1105971/220¥91 
LN /791/29DYo-1 

LN 18e59-1/2sDY93 
LN 18e59119DY93 

LN 179149DY¥9-1 

LN /1059132DYo1 
END /CHOLE 


ORIGIN/2-6159205 


SMLCIR = 


LGCIR = 


Cl = 


LGCIRL = 


CTRLN 
CTRLN 
CTRLN 


Ll =CTRLN 


CIRMIR= 


CIRTOP= 


CIRSID* 


BOX = 


DRAW /CHOLE 

VIEW / 
ORIGIN/ 4. 7545-875 
CIRCLE/4e25y% 64755425 
CIRCLE/ 4c 259 56 759425 
CIRCLE/%4e2594e 759225 
CIRCLE/ 2¢ 759 Ge 159425 
END /SMLCIR 

DRAW /SMLCIR 

DRAW /MIRX(SMLCIR) 
DRAW /MIRY(SMLCIR) 
DRAW /MIRXY(SMLCIR) 
VIEW / 
ORIGIN/4e7557-¢875 
CIRCLE/020,1.- 
CIRCLE/0,0,2- 


sCIRCLE/0,0,1-5 
9 LN 10 9~2e5,DY 956 
9 LN 1-225909DX_ be 


END /LGCIR 
DRAW /LGCIR 


VIEW / 
ORIGIN/ 4.755 7-875 
9 LN 


END /LGCIRL 

DRAW /LGCIRL 

DRAW /MIRX(LGCIRL) 

DRAW /MIRY(LGCIRL) 

DRAW /MIRXY(LGCIRL) 
VIEW / 

ORIGIN/4e75,5 7-875 


CIRCLE/(POINT/XLARGE, INTOF »L1,C1)_,23125/2 


END /CIRMIR 

DRAW /CIRMIR 

DRAW /MIRX(CIRMIR) 
DRAW /MIRY(CIRMIR) 
DRAW /MIRXY(CIRMIR) 
VIEW / 

ORIGIN/3.75, 7.875 
CIRCLE/291-5923125/2 
END /CIRTOP 

DRAW /CIRTOP 

DRAW /MIRY(CIRTOP) 
VIEW / 
ORIGIN/ 4. 7596-875 
CIRCLE/1.552,23125/2 
END /CIRSID 

DRAW /CIRSID 

DRAW’ /MIRX{(CIRSID) 
VIEW / 
ORIGIN/2-615,2-5 


LN 1203759102 7509DX,3-875 


ARC 42125 
LN DY 92-5 
ARC 4125 


10259025, ATANGL»45,LENGTH,2 25 


LN /DX9~4e 
ARC 42125 
LN /DY 9-265 
ARC 4125 
LN /DX9e125 
CTRLN »LN 12075920259DX9205 
CTRLN »LN 120759 30259DX9205 
CTRLN »LN 13025920 759DX9205 
CTRLN »LN 13025930 759DX9205 
END /BOX 
DRAW /BOX 
BOXCIR= VIEW / 
ORIGIN/ 360 75940125 
CIRCLE/1¢2590590152/2 
CIRCLE/2¢259e59e152/2 
CIRCLE/ 3e259e59e152/2 
LN M1e25set5yDY 9-0 75 
LN 1202590 7T5yDY9~0 15 
LN 130259015 9DY 90 15 
END /BOXCIR 
DRAW /BOXCIR 
DRAW /MIRY(BOXCIR) 
BIXSIR= VIEW / 
ORIGIN/ 3075930875 
CIRCLE/¢ 759 0590152/2 
CIRCLE/1e7590590e152/2 
) CIRCLE/2+7590590152/2 
. LN LeT5 ge TS gy DY 90 15 
LN Mle Tae TS gDV 9-0 75 
| LN [207590 T5yDY 9m 0 15 
END /BIXSIR 
DRAW /BIXSIR 
DRAW /MIRY(BIXSIR) 
LFTRI = VIEW / 
| ORIGIN/ 303759503845 
| L2 =CTRLN »LN /0909DXyle2 
| L3 =CTRLN »LN /lsOesATANGL9 1209 TILLX9-2173 
| CONSTR»LN /1sOsATANGL» 3209 TILLY 9—~el 
LN /09~029DV 9 04 
LN Le5eme2aDY 9 04 
CR 10 9092164/2 
CR 1059090164/2 
CR /19090164/2 
L4 =CONSTReLN /—e 5309 ATANGL » 609 TILLY 9705 
L5 =<CONSTReLN /O09O0eATANGL » 609 TILLY 9705 
L6 =CONSTReLN /e5e0sATANGL» GOeTILLY 9705 
CR /( POINT/XLARGE?® INTOF 9L39L4) 9 2164/2 
CR /(POINT/XLARGE » INTOF 9L3 9L5 )9 0164/2 
CR /(POINT/XLARGE» INTOF 9L39L6) 2164/2 
CR /09SQRT(3) 90164/2 
CONSTR»LN /( POINT/XLARGE, INTOF L394) sATANGL 9 $ 
30, TILLX9e423 
LN /PPP»sATANGLs 2109 TILLXy 0047 
CONSTR»LN / (POINT/XLARGE » INTOF,L35L5) sATANGL > $ 


Z0eTILLX 90673 


‘<) 
ERIC 


LFFIN= 


RGTRI 


L7 
L8 


L9 
L10 


L1l 


Li2 


L13 


RGFIN 


LN /PPPsATANGL»210eTILLXy-327 
CONSTR»LN /(POINT/XLARGE, INTOF yL39L6) sATANGL 9 $ 
30, TILLX9-923 
LN /PPPyATANGL 9 210, TILL Xy 0547 
END /LFTRI 
DRAW /LFTRI 
DRAW /MIRX(LFTRI) 
VIEW / 
ORIGIN/2¢61592¢5 
LN 10595051 79DX9204325 
ARC 4125 
LN /PPP,ATANGL 9120, TILLX91e5 
ARC 42125 
LN /PPP,ATANGL 2 240, TILLY,5-517 
ARC 4125 
LN /DX9e55 
LN 11033376001 79DX90 1345 | 
ARC 125 } 
LN /PPP,ATANGL, 1209 TILLX91-5 
ARC 1225 
LN /JPPPsATANGL 2240, TILLY,6-017 
ARC 125 
LN /DX9 24005 
END /LFFIN 
DRAW /LFFIN 
= VIEW / 
ORIGIN/ 568213595475 
=CTRLN- LN /0sO0eATANGL» 309 TILLY ol ol 
=CTRLN 9»LN /SQRT(3) 91e¢2,DVo~1le2 
CR 1090, -082 
= LN 1033259 0423, ATANGLs 300, TILLX_ 25325 
GR /(POINT/XLARGE, INTOF yL79L9) +2082 
= LN 1016590673, ATANGLs 300,TILLX» e965 
CR /(POINT/XLARGE, INTOF,L7,L10),-082 
= LN 1101975908239 ATANGL» 300, TILLX,123975 
CR /(POINT/XLARGE, INTOF gL 79L11)_-082 
CR /(POINT/ XLARGE? INTOF 9L79L8) 9-082 
- LN /SQRT(3)~02905yDX9 0% 
CR /(POINT/XLARGE, INTOF,L8,9L12) , 2082 
= LN /JSQRT(3)—-02209DX9 0% 
CR /(POINT/ XLARGE, INTOF »L89L13),-082 
END /RGTRI 
DRAW /RGTRI 
DRAW /MIRY(RGTRI) 
= VIEW / . 
ORIGIN/2.61592e5 
LN 16039277 605+025/SIND(60) sATANGL 9309$ 
TILLX,8.2375 
ARC 4/125 
LN /DY 9-2-2865 
ARC 42125 
LN /PPP,ATANGLs 150, TILLY 7605 
ARC 42125 
LN /PPPyATANGL» 30, TILLX 9623927 
LN 170259035 75*SIND(30)/COSD(30)+6059$ 


ATANGL, 30eTILLXo 72875 
125 
/PPPyATANGL 9270, TILLY s$ 
2 25*COSD(30)/SIND(30) +55 


ARC 125 
LN /PPP,ATANGL 2150, TILLX 96-8927 
ARC 1225 


LN /PPPsATANGL» 309 TILLXs 722500 
END /RGFIN 
DRAW /RGFIN 
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$$PLATE 20 BAR GRAPH USING TWO MACROS 
CALL/REFAX»s sXLEN=7 9 9 YLEN= 59 9 XUN=09 9 YUN= 055 9OR=PT/2 059165 
ALPHAP/ (02902201690) 9(O9—0 29090) 
NOTE/e5594%e95,Q0TOTAL BACHELOR DEGREES AND DEGREESO,$ 
@IN SCIENCE AND ENGINEERINGO 

CALL/RECT 99 X%02599V=10879 pORX=0 3759 yOPT=O09 9 Fels yN=39 yLIT=01870 
CALL/RECT 9 sY=1085y9 sORX=101259 LI T=01 850 

CALL/RECT 99 Y=le269 9ORX=10¢8759yLI T=401260 

CALL/RECT 9 sY=le 369 29ORX=20625y y LI T=01360 

CALL/RECT 99 Y=2e729 2ORX=30 37599 LI T=02720 

CALL/RECT 9 9¥=4e 34s 2ORX=401259 y LI T=04340 

CALL/RECT 99 Y=30 329 yORX=4e 87599L1 T=93320 

CALL/RECT 9 9Y22 0939 vORX=5 06259 y LI T=02930 

CALL/RECT 99 Y=3ells »ORX=60 375y9,LIT=03119 

CALL/RECT 9 9Y¥=e61y sORX=60 62599 O0PT=H19 9N=2eeLIT=a6l1a 
CALL/RECT 9 9 Y%e539 2ORX=5e8759eLI T2053 

CALL/RECT 9 9Y¥= 0689 sORX=501259,LIT=0680 

CALL/RECT.9 9 Y=10099 sORX=4e 3759 9N=39eLIT=01090 
CALL/RECT 9 9 Y= 0669 sORX=3062599N=29 9 LI T=0660 
CALL/RECT 99 Y=oe159 sORX=20¢8759y9LI T=0150 

CALL/RECT 9 sY¥=o392ORX=201259eLI T=0300 

CALL/RECT 99 Ye 379 2ORX=1le 3759 9 LI T=03 7a 

CALL/RECT 9 sY¥=e369 sORX=062599L1 T2936 

ALPHAP/ (019012008 90)% (0909090) 

NOTE/-0390;0 O@ 

NOTE/--391,01000 

NOTE /-2392102000 

NOTE/—-393103000 

NOTE /—2324904000 

NOTE/—e395:05000 

NOTE/0359-013019400 

NOTE/ le lyme 19019420 

NOTE/1¢859-0199019440 

NOTE/2 e69~0e 19019460 

NOTE/3 0359701019480 

NOTE/4els—e 17019500 

NOTE /4e859—701701952 

NOTE/5 e69—e 19019540 

NOTE/663597211019560 

ORIGIN/2¢595e1 

CALL/RECT 9 2V¥=% e229 2ORX=0625y yN=0 

ALPHAP/ (01901920890) (O9—-019030) 
NOTE/e859els@BACHELOR DEGREES IN SCIENCEQ,$ 

@AND ENGINEERINGs IN THOUSANDS@A 

ORIGIN/26595e5 

CALL/RECTs,OPT=9 

NOTE/e85,2el,@TOTAL BACHELOR DEGREES, IN THOUSANDS@ 
FINI/ 
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REFAX™MACRO/XLENsYLEN»XUNy YUN 
DEFPT/OR 

XYZ=VIEW/ 

ORIGIN/OR 

XNOTCH=0 

YNOTCH20 

LN/DY »YLEN 

LN/DYy~YLEN 

LN/DX»XLEN 

LN/DX»—-XLEN 2 
LOOPST/ | 
IF (YUN) 29291 | 
1) YNOTCH=YNOTCH+YUN , 
LN/O»YNOTCH DX» YUN/5 2 
IF (YNOTCH-YLEN) ly2e2 } 
2) IF(XUN)4 9493 | 
3) XNOTCH=XNOTCH+XUN 
LN/XNOTCH?0 sDY »-XUN/5 
IF (XNOTCH=XLEN) 39494 
4) LOOPND 

END/XYZ 

DRAW/XYZ 

TERMAC/ 
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RECT *MACRO/ORX Xe VsOPT Nok 

DEFLT/LIT 

ABC=VIEW/ 

REFSYS /ORX-X/2,0 

LN/DY »Y 

LN/ DX 9X 

LN/DY »~Y 

LN/DX_9—X | 

END/ ABC 

BRAW/ABC 

ALPHAP/ (FyFy e8*F ,0)9(0,0,0,0) 

LOOPST/ 

IF (N)99950 

0) NOTE/X/2—~e8*F*(N-1)/2,YtF, LIT } 

9) IF(OPT)4s451 | 

1) IF(OPT-1)49293 

2) HATCHP/O, -05,0,0 

HATCH/ ABC 

JUMPTO/4 

3) IF(OPT-2) 49596 

5) HATCHP/45 92052070 

HATCH/ ABC 

JUMPTO/4% 

6) IF¢COPT—3 49794 

7) HATCHP/90%-05,0,0 

HATCH/ ABC 

4) LOOPND 
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PLATE ?1 
BOX 
CALL/FRAME1]» 9X=1099Y=6059 pORX=e5990RV=05 


FRAME1 
P17 
P18 
P19 
P20 

PO 

LS 


Pl 
P4 
P2 
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L2 
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=CONSTR» 
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CONTINUODUS PATH MILLING 


VIEW / 

END /BOX 

DRAW /BOX 

ALPHAP/( 029 02909-02)9(020909270) 
TITLE /1e¢592e5,OPLATE 210 
ORIGIN/8 2697645 

VIEW / 

PT 1-4259-1269 

PT 1-3-759-1 


PT 1-3.6259-12625 

PT 1-206 7597-12625 

PT /-1y-1 

LN 1P0,DX9—-365 

ARC 4.75 

LN /DY 9-22-75 

ARC 1-30 T5930 1590 1591809135 
PT /PPP 

LN /PO0sDY 9-12-75 

PT /PPP 

ARC l-lel5em2e 1590 (5909-90 
PT /PPP 

LN /P29DX9-1 

LN /P1lyATANGL 9 45, LENGTH 92 
PT JINTOF,L1,L2 

LN /P1,_P3 

ARC 1225 

LN /P3_9P2 

END /FRAME1 

DRAW /FRAMEL 
ORIGIN/8-6996-5 

VIEW / 
CIRCLE/—30 75 9-lLe 7590125 

CIR CLE/—360 159-20 1590125 
CIRCLE/—30259-1Le 1590125 

CIR CLE/—3e259-—20 7592125 
CIRCLE/—20759—-20 7590125 
CIRCLE/—20 759—le 1590125 


PT 1-3 0BT5 99-2025 

PT 1-246259-2025 

LN /P 5 yRIGHTs TANTO, C6 
ARC 42125 


LN /RIGHT» TANTO, C6yRIGHT » TANTO ,C7 
ARC 4/2125 

LN /RIGHT» TANTO, C7yRIGHT » TANTO,C5 
ARC 42125 

LN 1-3 eBT5y9-~1L)eT5_9P5 

LN’ /P6,LEFTs TANTN, C9 

ARC 42125 

LN /LEFTs TANTO, C9,LEFT» TANTO, C8 
ARC 42125 


LN 
ARC 
LN 


Pll = 
CTRLN 
P12 = 
CTRLN 
P13 = 
CTRLN 
P14 = 
CTRLN 
P15 z 
CTRLN 
P16 = PT 
CTRLN »LN 
CTRLNYLN 
END 
DRAW 
DIMST 
DIMP 
MASK 
DIM 
DIMST 
DIMP 
DIM 
DIMST 
DIMNN 
DIMST 
DIMP 
DIM 


PT 
9 LN 
PT 
9 LN 
PT 
9 LN 
PT 
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9 LN 


/LEFT,s TANTO, C8eLEFT,TANTO,C10 
42125 

1-2e¢6259—1le 15, P6 

CIRCLE/—1le 759-22 755-187 
CIRCLE/-3. 759-36 7552187 


1-40 159-2615 

/P11,DX9% 

1—-420629-364 75 

/P129DX92624% 

1-49-1275 

/P139DX91-5 

1-30 159-e 75 

1P14,DYV 9-4 

l-20 159-125 

/P15,DY 9-1-5 

1-16 7159-22438 

/P16yDY 9-2 624 

1-3 e¢259~1LeS5eDVY 9-1-5 

/CONCIR 
/CONCIR | 
/YLARGE» XCOMP,L3,-5 
Se5evelolel 

/aPD3TNa 

/P17sP18 

/YLARGE», XCOMP,L3,-5 
le5velev292 

/P199P20 
/YLARGE»,XCOMP,L3,-25 
/P185P19 
/YLARGE,XCOMP,L3,1 
eSevelolel 

/L3 
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NOTE 
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END PREPROCESSOR 
SPECIFICATION SECTION 


MACHINE SECTION 
END PHASE 1 
PHASE2 SECTION 


END PHASE2 
AUTOSPOT-TAPE-O-MATIC POST PROCESSOR 
PART NUMBER— , NAME 


FLANGE PLATE § MIAMI-DADE JUNIO 
TP(4.575,-5.077) > MAXIMUM TABLE PO 
00 1X-00575K+01077 SET POINT 
39002 START 

FEED RATE 05.0 IN/MIN 

DRILL CHANGE TOOL,TOOL NO. 0625 

00 4X+0 3437-02000 DEPTH 0.5000 
00 5KX+0 2000-00562 
00 6K+00562K=0 2000 
00 7K+0 2000K—-0 3437 

FEED RATE 05.0 IN/MIN 
008 DRILL CHANGE TOOL,TOOL NO. 1250 
00 9X+0 31 26K-00873 DEPTH 0.5000 
010K+0087 3K-00873 
011X+00873K-03126 
012K+0 31 26K-0 3126 

FEED RATE 05.0 IN/MIN 
KO013 DRILL CHANGE TOOL,TOOL NO. 1875 
014X+0 2000K—-0 2000 DEPTH 0.5000 
K/015 STOP 
FINI POST PROCESSOR 


TOTAL PRODUCTION TIME 001.2 


0001 
0002 


0004 
0005 
0006 
0007 


0009 
0010 
0011 
0012 


0014 
0015 


epee wi S Be Se RA ee CE edema deli | EER Selvatibect> 


0016005 75501077+ 
=002+ 

00450 3437002000 + 
0056020005005 62+ 
00605005 625020004 
00750 2000K5034374 
008 + 

009503 126K000873+ 
010500873600873+ 
0116008736031 264 
012K503126K0031 264 
KO1 3+ 
014x60200050 20004 
K10154. 
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qo02z 
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Exercise 1 


Write a COGO program using Sketch 21 to determine the 
following: 


1. Find the coordinates, relative to the origin, 
of the centers of the arcs and circles, 
2. Plot the centers found in '1'. 


Exercise 2 


Write a COGO program using the COGO Sketch to determine 
the following: 


1. The distance from the nose of the median to 
the intersection of the center lines of Road A 
and Street 1, 

2. The distance and offset measured along and from 
the center line of Road A of the PC, PRC and PT 
of the median, 

3. The center coordinates of the reverse curve and 
the area of the median from the nose to the PT, 

4. The coordinates of: 


A. PC and PT of all R/W arcs, 
B. The center of all R/W arcs. 


Exercise 3 


Write a COGO program using the COGO Sketch and any data 
from Exercise 2 to determine the following: 
1. The distance from the NW corner of the traffic 
island in Street 1 to the intersection of the 
center lines of Street 1 and Road A, 
2. Center coordinates of the arc of the traffic 
island, 
3. The tangent and deflection angle of the curve 
that forms the S. R/N line of Road A, 
4. Assume the P.C. of the median is at Station 
9 + 00.00; find the Station at the PRC and PT 
of the median. 


Exercise 4 


Write a COGO program to plot the COGO sketch. 
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